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Recent advances in synthetic biology, such as the falling cost of reading and writing synthetic
DNA, have empowered metabolic engineers to extensively rewire the cell metabolism to optimize
the flux towards the product of interest. In this context, standardized and well-characterized
parts and tools are considered essential to deal with the enormous complexity encountered
in nature, as they typically contribute to diminishing the vast search space or speeding-up
its exploration. However, with this enormous complexity, harsh requirements are imposed for
these novel tools in terms of designability, specificity, orthogonality, scalability and portability.
This work presents a set of orthogonal expression systems for use in Escherichia coli based on
heterologous sigma factors from Bacillus subtilis that recognize specific promoter sequences. To
demonstrate the usefulness of the orthogonal sigma factor toolbox, the pathway to the plant
metabolite naringenin was optimized using a biosensor-driven and model-based approach.
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